What is Endress+Hauser's complete product offering? Our competence in products, solutions and services is always appreciated. We have developed from a supplier of instrumentation to a provider of complete systems with the goal of serving our customers throughout the entire life cycle of their plants and to increase their industrial productivity. Wherever level, pressure, flow, temperature, analytical and recording data are needed and systems, components and solutions are used, companies appreciate the experience of Endress+Hauser. This is one of the reasons why we are a leading global provider of measurement, control and automation solutions for process industry production and logistics.
Endress+Hauser is a family enterprise with a staff of round about 10,000 world-wide and sales of more than 1.5 billion Euro. Our global presence with production facilities (Product Centers) in Europe, Asia, India and the US, as well as sales and service organizations worldwide in almost every country, ensures constant communication with our customers. This enables Endress+Hauser to consistently support the competitiveness of our customers with the highest degree of quality, safety and efficiency. Continuous optimization of our processes and the use of innovative technology enable us to extend the frontiers of measurement, control and automation engineering and to find safe and efficient solutions for the benefit of our customers. We ensure the compatibility of our processes with the environment to save energy and resources.
All this also makes our customers confident that they will be able to rely on us in the future as 'People for Process Automation'!
Endress+Hauser Operations App
The app offers fast access to up-to-date product information and device details e.g. order code, availability, spare parts, successor products for old devices and general product information -wherever you are, whenever you need it. Simply enter the serial number or scan the data matrix code on the device to download the information.
Constant product quality, plant safety and economic efficiency -these are important aspects for any level measuring point. Levels in liquids, pastes, bulk solids or liquefied gases are often measured in tanks, silos or movable containers. Applications range from -196°C to +450°C (-321°F to +842°F) and from -1bar to +400bar (-14.5psi to 5,800psi) . Examples come from all industry sectors from the chemical and petrochemical industries, the pharmaceutical and life science industries, water/waste water or the food and energy industries.
Level measurement -still leading the way
The broad range of measuring principles available means that finding the ideal solution is easy. No principle is suited to all application areas. Therefore measuring systems must be selected that work reliably under the conditions of a particular application and, at the same time, meet the economic situations in the future. As the market leader in level measurement, Endress+Hauser supports you from planning and commissioning through to the maintenance of your measuring point. In addition, we assist you in automation, asset management and the visualization of process data.
Available on the

App Store
Scan the QR-Code
The right measuring principle for every application Level measurement applications in liquids including liquefied gases and bulk solids are divided into four areas: Continuous measurement, point level detection, density and interface measurement. The overview contains the measuring principles suitable for each area.
Point level detection
The essential tasks are to avoid overfilling or excessive emptying of tanks and to protect pumps from running dry. In point level detection, fast and safe functioning and high reproducibility are of great importance.
Continuous measurement Continuous level measurement determines the level of media -it actually measures the length. Apart from direct level measurement in meters (2-70m / 6-230ft possible), the product volume in a tank may be determined indirectly. This must take the geometric form and dimensions of the tank as well as medium properties into consideration. Inventory management applications often demand a high accuracy of ±1mm (±1/16").
Interface measurement
Liquid mixtures are here in focus. Clean interfaces, emulsions or complex mixtures, including solids... for each application we find a suitable solution.
Density / Concentration
Not point level, but quality of the media is here determined by known measuring principles. Through data acquisition of density / concentration, other variables can be calculated. Reproducibility and quality are the key words. 
Time-of-Flight method
Three measuring principles -one philosophy
Level measurement in the most diverse applications Radar pulses or ultrasonic waves are emitted by a sender, reflected by the product surface and again detected by a receiver.
From the Time-of-Flight (ToF) of the pulse, the distance between the sender and the surface is determined using the known velocity of propagation. The level can be calculated from this value taking the tank height into consideration.
Advantages at a glance More than 40 years of successful development, production and marketing of ultrasonic instruments as well as more than 650,000 applications underline the competence of Endress+Hauser.
With more than 30 years experience in microwave technology and more than 300,000 installed radar devices, Endress+Hauser offers a wealth of application know-how in all industries.
As the market leader with over 250,000 guided level radar instruments installed, Endress+Hauser has the most extensive application experience in the market.
Over 1 million installed Time-of-Flight measurement devices
Time-of-Flight method
Operation and diagnosis
Directly at the instrument The uniform operating philosophy for all Endress+Hauser instruments facilitates fast and easy parameterizing. 
Menu-guided commissioning
Parameterizing, diagnosis and documentation
Directly from the control room Functional principle interface measurement A part of the radar impulse permeates media with a low dielectric constant (DC). At the interface to a second medium with a higher DC, the pulse is reflected a second time. Taking the delayed Time-of-Flight of the pulse through the upper medium into consideration, the distance to the interface layer can now also be determined. If interfaces are clearly defined, the Levelflex interface version measures simultaneously both the overall level and the interface. In case of emulsion layers, Levelflex FMP55 Multiparameter offers safe measured value detection with the simultaneous emission of the level and interface signal by the worldwide first combination of the capacitance and guided radar principle in one instrument.
Functional principle
The Levelflex uses high-frequency radar pulses guided along a probe. The characteristic impedance changes as pulses meet the surface of the medium and part of the transmitted pulses is reflected.
The time between transmission and reception of the reflected pulse is measured and analyzed by the instrument and provides a direct value for the distance between the process connection and the medium surface.
Guided radar level measurement
Levelflex
Measurement in liquids and bulk solids Guided radar pulse measurement is suited to both bulk solids (rope probes) and liquids (rod and coaxial probes). The surface condition of the medium is of minor importance due to the safe guidance of the reflected waves. Different angled surfaces or outflow funnels, as they occur in bulk solids, do not influence measurement. Reliable measurement is also safeguarded in turbulent liquid surfaces or foam formation. Guided radar can also be employed for interface measuring.
Advantages at a glance Taking the tank geometry into consideration, the level can be calculated from this value.
Measuring frequencies
The frequencies used by radar instruments are approximately 6 and 26GHz.
26GHz
• Unaffected by tank baffles due to small beam angles starting at 4° • High accuracy starting from ±2mm (0.08") 6GHz
• Lower impairment through strong condensate, build-up or foam t 0 2
Micropilot in liquids
Two/four-wire radar level gauge for storage and process applications.
• Different antenna designs, suitable for aggressive media • Flush fitting for hygiene applications • Gastight feedthrough for toxic and aggressive media
Micropilot in bulk solids
Two/four-wire radar level gauge for powders and bulk solids.
• Parabolic antenna for large measuring ranges up to 70m (229ft) • Integrated purging air connection • Alignment device for adjustment to product surface • Plastic antenna for simple solid applications up to 30m (98ft)
Micropilot S Radar level device for precision measurement in inventory management (tank gauging).
• Accuracy better than 1mm (0.04") in 40m (131ft) 
Advantages at a glance
• Unaffected by product properties, e. g. dielectric constant, density or moisture • Easy and fast commissioning due to preset application parameters • Calibration without filling or discharging
Functional principle
The Prosonic family works with ultrasonic pulses which are reflected from the medium surface by the density change between air and the medium. The time between transmission and reception of the pulse is measured and analyzed by the instrument and provides a direct value for the distance between the sensor membrane and the medium surface.
Prosonic T Two-wire device with compact design.
• For simple applications in open tanks and storage tanks Prosonic M Two-wire or four-wire device with compact design.
• For sophisticated level measurement in liquids and bulk solids in storage tanks, agitators, on stockpiles and conveyor belts Prosonic S Ultrasonic measuring system for demanding applications, consisting of a transmitter (in a top-hat rail or field housing) and a sensor.
• 
FMU30
Functional principle interface measurement Media with a low dielectric constant (DC) cause very small changes of the capacitance value in level measurement while media with a high DC produce respectively large capacitance changes. In many interface applications, the medium with the lower DC is on top, e. g. oil on water. The upper medium provides only a minimum contribution to the overall capacitance value -only the water level (the interface layer) is thus issued as level.
Functional principle
The principle of capacitance level measurement is based on capacity change. An insulated probe (rod or rope) and the tank form a capacitor whose capacitance depends on the product level: an empty tank has a low, a filled tank a high capacitance. The measured capacitance is proportional to the level. Functional principle A sensing weight is let down on a measuring tape via a counter wheel. The tensile force of the weight is reduced as it hits the product surface. This is recognized, the direction of rotation of the motor reversed and the tape rewound. As the sensing weight moves downwards, the revolutions of the wheel are counted using a non-contact method. Every count pulse corresponds to a defined length. The level is obtained by subtracting this length from the overall length (tank height).
Electromechanical level measurement
Silopilot
Measurement in bulk solids
Old seafarers used a weight on a rope to test the depth to the bottom of the sea. In industrial level measurement, the basic idea of sounding is still utilized in the electromechanical level system. Where other measurement methods are limited, applications involving bulk solids predominantly use electromechanical level measurements.
Advantages at a glance 
Functional principle
Hydrostatic level measurement is based on the determination of hydrostatic pressure generated by the height of the column of fluid. The pressure is calculated on basis of the following formula: P = h * ρ * g P = Pressure h = Level g = Gravity (constant) ρ = Specific weight (density)
Hydrostatic level measurement
Waterpilot, Deltapilot, Deltabar
Level measurement in liquids Hydrostatic pressure sensors for level measurement may be used in almost all liquid media, from water through to pastes and sludges. Even under difficult process conditions, these sensors may be adjusted to the application in an optimum fashion. Differential pressure transmitters are used for level measurement in pressurized tanks and also in abrasive and corrosive media.
Advantages at a glance A new field of application of vibronic is the measurement of density and concentration. That's how variety of the principle proves it self once again.
Technology
Mechanically oscillating systems excited to their resonant frequency are generally used as vibronic point level switches. For example, this may be a tuning fork forming an electromechanical resonator, along with electronics and a piezoelectric crystal.
Advantages at a glance
• Reliable in more than 3.5 million applications worldwide • Safe operation due to mechatronics • May be used in all industries independent of media Point level switches for liquids register the frequency shift which occurs as the fork is submerged in liquid.
The frequency change of the fork -which is analog to the density of the medium -is also converted into density and concentration information.
In point level switches for bulk solids, damping of the oscillation is recognized and a switching signal is issued if it falls below a certain amplitude.
Universally applicable • in changing media
Universally In any industry A decisive advantage of the vibronic principle is its mode of operation. Point levels are recognized and remain unaffected by the physical properties of the medium such as conductivity, dielectric constant, viscosity, changes in density, pressure or temperature. In addition, turbulence, foam or bubbles do not impair the operation. These unique performance features allow Liquiphant and Soliphant to be used in all process engineering industries.
The most important industries include
By choosing vibronic point level switches, the process benefits from having no mechanical moving parts and calibration is not required. Together with integrated automatic monitoring, this leads to a system which has gained recognition in process automation because of its reliability.
Universal in any medium
With the invention of the vibronic principle more than 40 years ago, Endress+Hauser pointed the way to the future for safe and reliable level monitoring worldwide. Within a very brief period of time, the Liquiphant and Soliphant ranges became classics. More than 3.5 million measuring points globally underline the competence and know-how in point level detection in bulk solids and liquids. Quality and the highest degree of application safety are the mainstay of Endress+Hauser.
Vibronic level measurement
Permanent self-monitoring 
Each oscillating system has its own characteristic frequencies. These specific instrument parameters must be available during the entire period of operation, if required. Intelligent, electronic components are firmly coupled to the oscillating system and safeguard the availability of these parameters at any time. As electronics are exchanged, the new electronics are automatically informed on the parameters of the oscillating system. The instrument is self-calibrating. Time-consuming, manual instrument calibration, e. g. by potentiometer, is unnecessary. 
Competence in liquids
Functional principle
The capacitance level measurement principle is based on the capacity change of a capacitor due to a change in level. The probe (rod or rope) and the silo wall form the two electrodes of a capacitor. As product enters the electric field between the probe and the silo wall, the capacity increases. This capacity change is analyzed and leads, with the appropriate setting, to switching.
Advantages at a glance
• Tried and tested technology • Universally adaptable probes • Reliable performance also in viscous media or heavy build-up
The sensors are largely unaffected by low build-up formation as long as the product does not create a bridge between the probe and the silo wall. Probes with active build-up compensation are used for media prone to strong build-up.
Nivector, Minicap
Preferred in small tanks with powdery to fine-grained bulk solids.
Conductive level measurement
Liquipoint
Point level detection in liquids
The conductive measuring principle offers the possibility for simple, safe detection of a limit value in conductive liquids. The measuring principle performs well for a wide range of applications, from secure inventories (minimum quantity) and the avoidance of tank overflow through to two-point and multi-point control (pump control).
Functional principle
A change in resistance between two conductors (electrodes) due to the presence or absence of a medium leads to a switching signal. In singlerod probes, the metallic tank wall serves as a counter electrode. If the probe is not covered, the resistance between probe and wall is theoretically infinite. As the medium covers the probe (conductive connection to the tank), the resistance assumes a finite value. A current flows and is translated into a switching signal. The smallest medium conductibility which can be calibrated amounts to 5µS/cm.
The tilting motion of the switch as it floats up and down on the surface of the liquid is detected by an integrated switch and triggers the switching operation. The float switch has two output options, a NAMUR switching signal or a change-over contact.
Advantages at a glance Output NAMUR, change-over contact
Approvals
Liquifloat Different sensor/cable materials, e. g. PP, PVC, PUR and CSM, allow application in oily or aggressive liquids, and it can also be used in hazardous areas.
FTS20
Paddle switch
Soliswitch
Point level detection in bulk solids The universally usable paddle point level switch is employed as a full, empty and requirement alarm in silos with bulk solids. It is ideal for flowing bulk solids up to a grain size of 50mm (2").
Functional principle
The principle is based on the moment of resistance change of a rotating paddle in air or a medium. The electrically driven, slowly rotating paddle (frequency = 1Hz) is on the level of the selected limit. The rising product brakes the rotation, the hinge-mounted drive system changes its position and triggers a microswitch.
As the level moves down, the drive returns to its original position by spring force and the microswitch restarts the motor.
Advantages at a glance • Slip clutch prevents impact on the paddle
FTE20
Microwave barrier
Soliwave
Non-contact point level detection in bulk solids
In many cases where contact methods are limited, microwave barriers are the appropriate solution. They avoid jamming, indicate point levels, solve positioning and counting tasks, provide non-contact measurement and are thus, free of wear and tear. Typical products to be measured are wood chips, paper and carton chips, lime, pebbles, sand or even bags and complete boxes.
Functional principle
The absorption of microwaves is used for the supervision of limit values in microwave barriers. The microwave emitter and receiver form a radiation barrier. A narrow beam runs through the tank on the level which is to be monitored. As soon as the medium enters the radiation area, the microwave signal is damped so that only a small part reaches the receiver. This is recognized and used for triggering the switching signal. This is true, on principle: High density = high damping Low density = low damping
The gamma source, a caesium or cobalt isotope, emits electromagnetic radiation which is attenuated as it passes through materials. A transmitter is mounted on the opposite side of the tank or pipe which converts the radiation received into an electric signal. The intensity of this signal is essentially determined by the source -transmitter distance as well as the existing material thickness and its density. The actual measurement effect results from the absorption of radiation by the product to be measured:
• In applications involving level or point level -by total absorption through the product • In density and interface measurement -by changes in absorption. In maximum density, part of the radiation still reaches the transmitter.
Gamma-Modulator FHG65
For effective suppression of background and extraneous radiation (e. g. from non-destructive materials testing). The Gammapilot M can separate useful signals from interference radiation by its modulated radiation. This enables continuing measurements which increases plant availability and releability.
Gammapilot FTG20
Radiometric point level detection with easy alignment. The transmitter doesn´t need a external reader and convinces with separate electronichousing with simple commissioning on-site without complex installations at the tank.
Gammapilot M FMG60
The variable transmitter concept with NaI crystal or plastic scintillators in different lengths guarantees optimum adaptation to individual applications. The transmitter contains a scintillator, photomultiplier and evaluation unit. 
Measuring tasks
Density / Concentration
Vibronic -Liquiphant M Density
Quality measurement in liquids
With an individual developed electronic, the process approved vibronic principle is usable for density measurement. Overdosing preliminary, interim and final products, determining the exact density or concentration, monitoring quality and controlling process -all these activities constitute a reason for the density measurement of the medium. Using the vibronic principle, Endress+Hauser offers you the possibility of determining density and concentration in a simple and fast manner across industries. 
Functional principle
Interface measurement
Separate the best from the rest
Interface measurement for any application Your application is of prime significance because the instrument serves the application and is only selected once the general setting is known. You get the optimum interface measurement solution in relation to your process requirements from us.
Precise interface measurement is important in continuous and dynamic processes. Is the overall level constant or variable, and if so, in which range? Should the overall level be available as a measured value in addition to the interface measurement. Does emulsion occur during measurement?
The answers to such questions have a strong influence on the correct selection of instrumentation. We offer you transparency in relation to options, application limits and commissioning of the individual measuring principles. Guided radar, multiparameter, capacitance instrumentation or radiometry -we support you in your application.
Functional principles
Guided radar
As the pulses impact the medium surface, only part of the sending pulse is reflected. Especially in media with a low dielectric constant (DC), the other part penetrates the medium. As the signal enters the lower medium with a higher dielectric constant (DC) it is reflected once more. Taking the delayed Time-of-Flight of the pulse through the upper medium into consideration the distance to the interface is determined in addition. The various test units make it possible to ensure and improve the reliability and quality of Endress+Hauser devices under realistic test conditions. In addition, the devices for new applications can be tested in advance in parallel with development.
In the various 'durability tests', they are exposed to extreme conditions as can be expected in real applications. These include dust tests (explosion protection), abrasion and friction tests, climate tests (heat and cold), mechanical load tests and spray water leak tests.
In addition to a fully automated tank test plant with a capacity of 6,000 liter, used to simulate the most difficult applications, the Endress+Hauser Test Center also has an accredited EMC laboratory.
Safety starts with selection
Calibration Quality has many components. On a company radar reference section, instruments are calibrated (if requested, under the supervision of a Bureau of Standards officer) with an absolute accuracy of 0.5mm (2 sigma value) based on the international OIML R85 requirements. This calibration is recognized by numerous national calibration authorities (PTB, NMi, BEV etc.) and constitutes the basis for the employment of the instruments in actual custody transfer applications, e. g. tank farms, ports or airports. Endress+Hauser offers complete inventory management systems for such applications.
Overfill prevention according to WHG § 19 of the German Water Ecology Act (Wasserhaushaltsgesetz WHG) stipulates overfill prevention for all storage tanks with inflammable and non-inflammable liquids constituting a water hazard (storage, filling, transfer). Function testing is performed by pressing a key on the switching unit in the control room. As a certified professional operation in accordance with § 19 WHG, Endress+Hauser supports you in all issues concerning overfill prevention.
Selection and Sizing Tool for your Planning Processes
Applicator is a tool which makes the engineering process extremely reliable and economically efficient. It facilitates both fast and targeted product selection and simple, application-oriented sizing. Applicator of Endress+Hauser does not pose further questions but provides qualified answers to the challenges of the planning process you face every day.
The fast way to your Applicator Applicator of Endress+Hauser may be used free of charge both via the Internet and in form of a CD. You can order the CD version quite conveniently online 
